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(54) SOFT-NITRIDING STEEL 

(57)Abstract 

PURPOSE: To provide a soft-nitriding steel having pitting resistance or spalling resistance by performing soft- 
nitriding treatment under ordinary conditions. 

CONSTITUTION: This steel can be produced by blending 0.60-0.85% 0, 0.20-1,50% Si, 0.40-1.60% Mn. >0.30-1.50% 
Or, 0.05-0.80% V, 0.05-0.50% Mo. and further, if necessary, one or >2 kinds selected from the group consisting of 
0.020-0.100% Al. 0.010-0.100% Ti. 0.010-0.100% Nb, and 0.0005-0.0050% B and/or one or >2 kinds selected from the 
group consisting of 0.040-0.1 30% S. 0.030-0.350% Pb. and 0.001 0-0.01 00% Ga. 
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(54) [%IQ<D:g|^] ^ibdi 

(57) imm 

Hv550 JEi±850 g^T, SgURSHv 550Jy.±, 500 N/mmZ 
et±©3g^5Sa> HiCtt2500 N/inin2j&!.±0»tf«yf^>^ 



C:0.60 --0.85%. Si:0.20 --1.50%, Mn: 
0.40 -1.60%, .Cr:0. 30^-1.50%. V : 0.05-'0.80 

Mo: 0.05 --0.50%, ^^\Z. iJ^SfCJtvi;, A1:0.0 
20--0.100 %. Ti:0. OlO'-O.lOO %. Nb:0. OlO'-0. 100 
%. i5j:a^B:0.0005 — 0.0050%*^ e>^'5S*^e)il^ft: 
iaifctt2aeA±. ^^iW S/!:ttS:0.040-0.130 
%> Pb:0.030~0..350 %, t5 J;y^Ca:0. 0010 --0.0100% 
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» C: 0.60 ~0.85%, Si: 0.20 ~1.50%, 
Mn: 0.40 ~1. 60%. Cr: 0. 30 jS~l. 50%, 
V : 0.05 ~0.80%, Mo: 0.05 ~0.50%. 

Al: 0.020~0.100 Ti: 0.010~0. 100 %. 

Nb: 0.010~0.100 %. *5<tU^B : 0.0005 ~0.0050% 

*^ 6 ^,M^fc 1 a*fett 2 auiJiSr^wr 
1 EitOiJcSib^. 

S :0.040~0. 130 %> Pb:0. 030~0. 350 *3J;t5Ca: 

0. 0010 ~o. om%A^'b^^m*^<oM/vfi i fcfi 2 
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imm±<Dmm^m] ^ftm\t> ^mtmm. mzm^ 
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[0 0 0 4] w^mmmtvx\t. jis -scm42o 

(0.2C-0.75Mn-l. I Cr-0. 2Mo)-t'SCM435 (0. 35C -0. 
75Mn-l.l Cr-0.2 Mo) ffl^m-^nx^i^ltifi. ZtX<E>(D 

«Hv650 jy,±lt«7S:e.^tl^fcJ6, 

[0 0 0 5] Sfc, ;ine.©^,'IS*5S:«i"5:fe*f-, ^ 

SACM645(0.45C-0.4 Si-1.5 Cr-0.2 Mo-1.0 Al) © 
«^ttt> *>[^^b«aaird:oTSffl®S«Hv850 ~1100 



[0 0 0 6] se.tc, cr?sBJi^ei{c?s^bsi$[6]±ic^r^ 

(AIS16118) L.*^L, ±SBLfci»e5l5»S«, 

[0 0 0 7] -eoteCin^Tt-fc, «ajx.«£;T®it#fF^ 

*^ ^n^\t^^'rn-hi.m(D^ots.i^'&^n^\zmfL-t 

^h(OX\tfS.i>>^ft. 1fM¥3 -104816^ii«, ^MSg 

64-4457^iiS, 1^64-25949 ^''^m, 1^61 - 9555-§-i;j 

m.^ eic.<^iZT&^m^itmm<DmmtVT&.s^tix^^ 
^i^ti. i7 y>i7f3.Eomm^SxmtiyX\tm^ 
itm'^(D^wrx<D^mmm\z^*)^mm^^y65o 

±850 e;T, ^?SBS$Hv 5501Ji±, 500 N/miii2 &<±<Dm. 
^m.. St'«2 5 0 0N/mm2e^±©®jg*^3fiS^W 

[0 0 0 8] 
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[0 0 10] 
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[0 0 11] ^<Dl^m. CS*i0.60a5jSOiHtC*5V»T 
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®51$Hv650 e-^±, 850 Je^T*^»6tl5 ;i $e>{3(D 
CS, SiS, VS®S5£;cJ;I3:E:SPB!$Hv550 g;Ji*^» 

Wbf-y^^i^tt, B7>#-U >^'^4©-e®fal-t*^0n 
[0 0 12] Dig{b1#14©lS]±©^;S:^-r, «M 
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^b<, ^#c;inf.07E^ttl»cS<b4#tt©iS]±»cSD;^ 
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[0 0 13] Z.Z\Z. *f6l««SS<!:-r^tC5«> S 
C:0.60 ~0.85%, Si:0.20 ~1.50%, Mn:0,4 
0 ~1.60%, Cr:0.30 ®~1.50%. V : 0.05~0.80%, 
Mo:0.05 ~0.50%, $^>tC> ig^SfCfPU, Al:0.020~0. 
100 %. Ti:0.010~0. 100 %. Nb:0. 010~0. 100 is 
ctt/^B :0. 0005 ~0. 0050%;a^eE£-5>ff*^ 1 
fett2aEt±, *3ctl^/ S^c«S:0.040~0.130 %. P 
b:0.030~0.350 ^fecfct^CatO. 0010 ~0.0100%d>e) 

[0 0 143 

[0 0 15] C : c\t^&m^(ofttt)o:>&^^»-^$> 
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60?g@0.85%eATT»S. 

[0 0 16] Si : Si ajis??tiJ t LT^iia^n^ 

ifi]±$-&-5, z:©fcJ6(ctto.209g«±!e5.s-e***«. i. 

50%^®x.^i:?^WinXl44>^^tt(CS$R«-r©T. 
±?lS:1.50%tL.fc. jIfSKtt, 0.40%J^;±1.50%£A 

[0 0 1 7] Mn : Mn tt®«l^©jUiS!?tiJt UT^nf^T 

tmnm*^WL<i&TVi&tt>^(D-n. TKS:0.40%, ± 
(gSrl.eO^ibfc, 
[0 0 1 83 Cr : Mt'^^iUZ^^mXN tf^^VXm 

^+^J'{C%j*-&LJC)-SlC«0.30%iS©Cra*^iJ:-Sl?c&-5 
1.50%S®A«ta«ro«C^lbi!l31*f1=T-C<D®C^ 

±Eig^l.50% tLfc. 
[0 0 1 93 V : Vtt|>tS'fblCj;S«ANi3J:0^«AC 

<D\p]±\Z^^ttJi^. ;i<Dfc:«6IC«Vta'>75:< iifcO.OS 
%(£jvgTa5-5<. b75^b< 0. 80%&ffix.T^i]Pi'-l><i:, S 

(1^0.05%> ±K<£:0.80%tLfe. 
[0 0 2 0] Mo : Mo \tm^<DCi tmmz. fC^^btCfc 



Tt^TS.?., ^©5a«*+^MC%»-a-LJ6^lCtt, 0.05 
%£i.±<D^tDd*ie:^ST$)*. Ud»U0.50%€:ieAT^j!ni 
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[0 0 2 1 3 ^Offi, *^Hj©§fji««l{wd:n«, 
(CiO, AK Ti. Nb, B ©F*3©il>rj: < i: t) 1 SI. 
/ SfcfSS, Pb, Ca(DrtOi!>?S:< t-fe ia75<IB-&$n 

[0 0 2 23 AK Ti, Nb. B : Z.n<b<D7i.$^m.60%&. 

±<Dc^^tsm\z^^'>r. ifc^{k#tt, mz^mm^<D 

[0 0 2 33 Al : Amm<DSStWt(Drztb\zm'^0. 01-^0. 
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850 SrSx., SBdWfcL-. 5 <y ^A^A 0 ^"T O^^ 

fc*, «n4*^*^{b-r-5>. b>fc*i^To.ioo %^±mfr 

S, SfcAltt«B4'<ONtig-&LT, AlN tUT«aBtt^i- 

[0 0 2 43 Ti: Ti«ftAC, «ANi:^^bT. « 
BfflS^S**, tlilS'ftJaS^HvSOO ~850 

-sfcfetctto.oio %]y,±i^^s-cab'So Ut&^lo. loo 
-fk-r^ro-e, 0.100 x^^mtir^, *fcTitt«+TC 

tig^L-T. Tig^<fc;^i:LT««ffl(w^i-«L, ^S«C*« 

[0 0 2 53 Nb : NbfeH9ttJOTii:±< I^U^ftmS^f 

S7tP^T-*.5. t^C^-fk^ail^. *®ffi$Hv800 ~850 ^ 
5g«f -S^cfeJCtt. «<£0.010 %'Si-mx&^. U*^b. 
0.100 %^Si;^T^^Jnf St, ^®S$*iHv850 
SJft&^^'fb^-er'SCD-e, 0.100 %Sr±|5g<i:f -a. ^fc. 

[0 0 2 6] B: B««7.N<i:^-&L-T«BlrBN?:J^ 

TBtCO^iTfc, D^^^k^HvSOO €®-^-5^ffi?S$*^i2> 
0. 0005%£t±©^JjPS:'i5'S<i:-rs. 0.00 
50%^SS^T^JlO^-&T'b, -ecDJSl^^^fiafO-r^cDT', 
0.0050%S:JiESfr'5o ^fc B «i^ + 0-fe>. >^-f h 4" 
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[0 0 2 7] S, Pb, Ca : zn^<D0j(.^it. m^^tMW 

[0 0 2 8] mmmm<Dmm\i.^Mtb?><D\Z'i5'mm'pfSi 

©^jbafitt, S : 0.040 %> Pb : 0.030 %, Ca : 0.0010 
%-C?a&-5. ^feSttO. 130 %. Pb»i0.350 X^M^^t 
^« -ilSttrofiTA^SJt'bO^tO, -:&CattmM±0. 01 
OOJgSjffi^T^lHJf S®«BaiT**OT. Stroi.iT 
«T(S^0.04%, ±(S$0. 13%> Pb»COViT«TK^0. 
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[0 0 2 9] 
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jg^KKM- (01) . is^zfmmm^um}^- (02) 

[0 0 3 0] 0Hrfet.iT. El (a) «fiij@0, 01 
(b) ■?-L'T0l(c) tt^^SP®l£:*:0T3b 0 , 
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±i:;^oTfeD, a»?a:«®14S*bTl.i^, 
[0 0 3 4] 0*0*^W«H«0.60%i@<DCSS^tyC 
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#>^l.iiS:^<»l^CoTVi^. 

[0 0 3 5] 
[*1] 



#H¥06-220579 





1"^ 


C3 
CO 


c3 








CO 






c5 




CO 


CO 
CO 


CO 
CO 


CO 
CO 


CO 
CO 


CO 

CO 


eo 
CO 


CO 




CO 
CO 


S3 

CO 


CO 


CO 
CO 




ill 








o 

^ 


o 


o 


o 

i 


1 


o 

i 




CD 


<o 

i 


i 




i 


i 








g 


8 








III 




CD 


i 


«=> 

CO 
CO 


o 

CD 


o> 

CO 
CO 


s 


o 

CM 
CO 


(0 






CO 

vo 


LO 

CO 


o 

CO 
CO 


s 

CO 


to 


CO 
lO 


s 

in 


in 


CD 


§ 


» 

to 


i 


1 




s 

«o 


CD 




CO 
CO 
CD 


CO 


CO 


oo 
CO 


i 


CO 


i 


CO 


eo 

VD 


eo 
CO 


CO 


i 




ID 


eo 

OS 

in 




CD 
CO 




CO 

Jn 


eo 
eo 
in 






r- 
c» 




r- 


CD 


§ 




■«r 


DO 


?y 

oo 


o 


oo 


O 


o 


oo 


s 




in 
r- 


§ 

CO 


CD 


s 


8 


?s 


oo 




CO 


oo 
c5 




s 




CO 

s 

<^ 






BO 


s 


s 


p- 

CD 


o 


oo 
S 


m 

CD 


oo 
eo 

CD 


CO 

o 
cj 


co 
<o 

CD 


CO 

eo 

c:i 


CO 


CO 
CD 


eo 




o 

CD 




CO 


o 






S 










1 


CO 








s 

CD 

cs 










i 

s 




CO 
CD 


c> 


g 
d 




Ow 


o 
o 
o 


O 


o 


OS 
O 


s 


eg 
o 


2J 
o 


CO 
O 


CO 






8 




s 




CD 

5 


CO 


o 

CO 
CO- 


cx> 




O 
CO 


o 


CD 


i 




S 
o 


CS9 


o 
o 


CD 


CO 

3 

o 


8 

o 

CD 


3 

o 
& 


CO 


CO 

s 


8 


8 




8 

CD 


CO 

i 


eo 

8 


QO 

§ 


CM 

8 


8 

CD 


§ 


CO 

8 

<D 




s 


8 

C9 






o 
o 


S 

o 




CD 


§ 




CD 






s 

CD 


S3 
<a 


8 

CD 








& 










CD 


s 

o 








o 


o 


o 


& 


8 

o 


o 


CO 


§ 


s 

o 




8 

CD 
O 






O 


8 

CD 

o 


oo 
o 


i 

CD 


o 


C3 


8 

o' 


O 


CD 


s 

CD 
CD 






o 


oo 


ira 
o 


oo 

s 


to 

3 


@ 

«=> 


CD 


i 




§ 


i 


oO 

s 


§ 


OO 

s 


§ 


i 


OS 


CO 

o 


CO 

o 


CM 
O 












m 
o 


CO 

o 


ir> 

CD 


oo 


oo 

G> 


C5 
LO 

CD 


CO 


c— 


S3 








CO 

eo 


CO 
CO 


CO 


BO 
CD 


z: 


oo 

CO 




lO 
CO 


CO 


CO 


CO 
CO 






U3 
O 






GO 


c? 


CO 
CD 


CO 


CO 
CO 


oo 
in 

o 


CO 
CO 


uo 
CD 


CIS 

t— 


CO 


a> 
CO 


Ift 




<o 
CO 


CO 






CO 
CO 


tn 

eo 


CO 










CO 


o 

lO 

c> 






CO 

CO 
CD 




CO 
CO 

CD 




CM 
lO 

CD 


CO 
CD 


CO 

ir> 

CD 


CD 

«o 
c» 


CO 


eo 
t— 


s 


m 


CO 
r- 


CD 


CO 

CO 
C9 


CO 


CO 
CO 




cu 


CM 
O 


o 




ITS 


o 


S3 

o 


o 

O 




a> 


CO 




r- 


8 


oo 

CD 




o 


(O 








oo 


8 

CD 


CO 




:i 








t— 

C> 




oo 


Lr> 

C3 


CO 




ca 






S 






c={ 


c=> 


UO 

ITS 


CO 
CO 

erf 




Ot> 
UD 


c» 


CD 






oo 


o 


CO 
CO 

o 


CO 

o 




oo 

o>^ 


CO 

I— 
o 


Cd 






§s 










oo 


in 










o 
m 






O 


o 


a> 
o 


to 




oo 


CO 
CO 

o 


CO 


oo 


I— 




CO 


oo 

CO 


CD 
CO 




iO 


oo 


CO 

oo 


CD 


eo 

CO 


CO 
r~ 


oo 


ir> 
oo 




I 








m 






CO 




eo 








S3 


eo 




LID 


to 




OO 




CO 




CO 
CO 


























g: 






SI 





















□ 



[0 0 3 6] 



CS2] 



(6) 



#M¥06-220579 



S 



m 



§3 



s 

to 



1^ 



83 



S 



IS 



s 



s 



1:3 



?3 



s 



S3 



I 



S3 



CO 



3 



3 



§3 



c5 



i 



^3 



3 



3 



8 



§3 



_8 



s 



s 



8 



8 



S 



8 



8 



§3 



3 



§ 



§3 



8 



8 



8 



3 



□ 



[0 0 3 7] 

srn^bfefero-efeo, 3g?&5fis. w«6fett, m^izm 



mi] u^h-om^w^mm-Q&K) . 01(a) \t&m 

01(b) «)Sffl0> 0 l(c)ttgB^i-i£;*c0Ta5-i). 

[0 2] ^Wi>¥<Dmv&mmm-t^s>o. 02(3) ttfi'j® 

a. 02 (b) ««ME-t?$.S. 



(7) 



4$M¥06-220579 




